Preclinical models of multiple myeloma: a critical appraisal.
Preclinical models, by definition, are an approximation of reality, and their use in developing anticancer drugs is eagerly explored. Positive clinical correlations have been identified with different test systems, in addition to limitations and a need to improve preclinical model systems. Predicting whether a potential new anticancer agent will have a positive therapeutic index in patients remains a challenge. We here review the fundamental requirements and remarkable progress of preclinical in vitro and in vivo assays used to assess the therapeutic potential of experimental anticancer drugs in multiple myeloma (MM). In MM, the interaction with the bone marrow microenvironment (BMM) plays a crucial role in disease progression, including resistance to antimyeloma agents. In vitro and in vivo approaches are, therefore, discussed with respect to their ability to mimic the important characteristics of MM and its BMM. In general, MM models should parallel the biological, genetic, etiological, immunological and therapeutic properties of the human disease. All models discussed here have their defined strengths, but also limitations with respect to their predictive features. Understanding the preclinical models in a more profound way should lead to optimized clinical trials, thereby expanding the therapeutic arsenal and improving patient outcome further.